Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.006 Å; disorder in main residue; R factor = 0.065; wR factor = 0.193; data-to-parameter ratio = 15.9.
In the title complex, [Mn(C 20 The Mn II ion lies on a twofold axis and the complex cation is significantly distorted from regular octahedral geometry. The packing is stabilized by weak C-HÁ Á ÁO interactions between the cations and anions, which link them into a zigzag ribbon along [101] . The perchlorate anion is disordered and was constrained to be tetrahedral with two orientations having occupancies of 0.768 (4) and 0.232 (4). The 2-methylbenzyl moiety is also disordered over two sets of sites, with occupancies of 0.508 (15) and 0.492 (15). Karlin et al. (1984) ; Karlin & Gultneh (1987) ; Hatcher & Karlin (2004) and in making polymeric materials that form by self-assembling metal coordination compounds, see: Denmark & Jacobsen (2000) ; Chatterjee (2008) ; Katsuki (2004) ; Kim et al. (2010) . For the study of active sites of enzymes in biological systems as well as in synthetic complexes of interest, see: Davies et al. (2004) . For the preparation of bis(pyridin-2-ylmethyl)amine (bpa), see: Romary et al. (1967) . For structures of similar Mn complexes, see: Glerup et al. (1992) ; Gultneh et al. (2006) .
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Crystal data [Mn(C 20 Table 1 Hydrogen-bond geometry (Å , ). 
Comment
The chelating ligands, bis(pyridin-2-ylalky)amine (tridentate) and tris (pyridin-2-ylalkyl) amine (tetradentate) (alkyl = methyl or ethyl) form coordination complexes with a variety of transition metals, including Cu, Fe, and Mn, with variable oxidation states and with a high degree of flexibility and stability. Such complexes are important in biomimetic coordination chemistry (Zhou, et al., 2011; Walsdorff, et al., 1999; Nielsen, et al., 2007; Routasalo, et al., 2008) , catalysis (Raycroft, et al., 2012; Berthet et al., 2013) , medicinal chemistry (Ari et al., 2013 : Chang, et al., 2004 , O 2 activation, catalysis of redox reactions and oxygenation of organic substrates (Karlin, et al., 1984; Karlin & Gultneh, 1987; Hatcher & Karlin, 2004) , and making polymeric materials that form by self-assembling metal coordination compounds (Denmark & Jacobsen, 2000; Chatterjee, 2008; Katsuki, 2004; Kim, et al., 2010) . 
Experimental
The ligand L was synthesized by the reaction of bis(pyridin-2-ylmethyl)amine (bpa) (Romary et al., 1967) as follows: 2.2 g (11.11 mmol) was dissolved in 15.0 ml of distilled water at 0°C, and 2-methylbenzyl bromide (2.06 g, 11.1 mmol) was added. The mixture was stirred at 0°C for one hour and 0.44 g of NaOH dissolved in 10.0 ml of distilled water was added to it. The mixture was stirred for three days and extracted with methylene chloride (3x40 ml). argon atmosphere using Schlenk apparatus and the mixture was stirred overnight. To the colorless solution was added 70 ml of ether which resulted in a colorless precipitate. This was filtered under an argon atmosphere to give 3.3 g (74% yield) of a white powder which was recrystallized by layering ether on a solution of the complex in acetonitrile. IR (mineral oil) 2002,1600, 1570, 1461, 1445, 1391, 1297, 1192, 1078, 1008, 969, 869, 760, 730, 611, 507 cm -1 .
Refinement
H atoms were placed in geometrically idealized positions with a C-H distances of 0.93 and 0.97 Å U iso (H) = 1.2U eq (C) and 0.96 Å for CH 3 [U iso (H) = 1.5U eq (C)]. Both the perchlorate anion and one of the phenyl rings of the cation were disordered. For the anion this was modeled as an idealized tetrahedron with two orientations having occupancies of 0.737 (5) and 0.263 (5). The 6-methylpyridine ring was disordered with two orientations having occupancies of 0.536 (16) and 0.464 (16). Packing diagram for the complex viewed along the a axis. C-H···O interactions are shown by dashed lines.
Computing details
Bis[(2-methylbenzyl)bis(pyridin-2-ylmethyl-κN)amine-κN]manganese(II) bis(perchlorate)
Crystal data Symmetry codes: (ii) −x+1, −y+1, −z+1; (iii) −x+1, y+1, −z+3/2.
